A discontinuity of a turbulent ideal fluid is considered. It is supposed to be split and dispersed, or spread in the stochastic environment forming a gas without hydrostatic pressure. Two equal-mass fragments of a discontinuity are indistinguishable from each other. A gas, that possesses such properties, must behave itself as the Madelung medium. 
Searching for the Madelung medium
We are in search of a realization for mechanical medium, which behaves itself as the Madelung gas [1] . A discontinuity -void or phase precipitate -of a turbulent inviscid incompressible fluid is considered. It is split and spread in the stochastic environment forming the dispersion or plasma of the discontinuity. The latter can be viewed as a gas, with splinters of the discontinuity as its constitutive elements. This is rather an unusual gas. Splinters may penetrate freely through each other. Two equi-"mass" splinters are indistinguishable and hence interchangeable with each other. A splinter can easily grow or diminish in size at the expense of other parts of the discontinuity. Moreover, if even not changing in its parameters, all the same, the gas element loses its authenticity (self-equality) in the course of evolution. Therefore, unlike a particle of a material medium, it has no trajectory of motion in principle. Those properties are favorable in order to try the plasma of a point discontinuity as a mechanical model of a quantum particle.
Active and passive media
Dispersion of a void in a turbulent fluid represents a kind of solution. In some respects, it behaves itself like a drop of an admixture dissolved in a fluid. In a dilute solution, a solute is driven by a solvent. So, it is a passive scalar and the solvent is an active medium [2] . They say that a passive scalar is advected by an active medium. In general, we consider inhomogeneity (defect, imperfection or disturbance) of an active medium. It is supposed to be dispersed or distributed over the medium forming a scalar field ( ) , ρ t x of the defect's density. It may be an impurity dissolved in a fluid, dislocation in a metal, a void in a fluid, heat in a medium, an eddy in a fluid, etc .
One can't describe evolution of the density ( ) , ς t x of an active medium without a simultaneous examination of the evolution of its velocity field ( ) ,t ux . In this event, two equations are needed -the mass balance
and momentum balance
In hydrodynamics
3)
The theory of a passive scalar features explicitly only kinematics of scalar's motion, all the dynamics being relegated to an active medium. We consider the scalars, which conserve an extensive characteristic (mass) in the course of advection. This is volume for voids, energy for heat and eddies, Burgers vector for dislocations etc. Evolution of a conserved passive scalar is described by its mass balance ( )
with ν the diffusion coefficient, the velocity field ( ) ,t ux of an active medium being determined from its continuum mechanics (2.1), (2.2). There are also inhomogeneities whose drift motion is not associated with any bulk flow of an active medium. These are disturbances. Heat, an eddy, stress field or discontinuity can move freely in a medium. They are passive in diffusion and active in drift. That enables us to treat them making no reference to a background active medium. In this event, equation (2.4), (2.3) can be retained though with the scalar's drift velocity ( ) ,t vx entered:
Then, on a pattern of continuum mechanics, a dynamic equation can be constructed:
Because of incorporeal character of disturbances (see section 1), the usual way of defining the medium velocity as velocity of its element or corpuscle fails in the case of a delocalized disturbance. Still, by the same reason, disturbances possess the property that enables us to define incremental characteristics as respective weight-averaged quantities. This property is the self-similarity of a disturbance with respect to scaling its density i.e. taking > tt . In this event, the force term % f of a dynamic equation can be only a homogeneous first-order function of ρ . Viewing, nevertheless, the disturbance as a body, it can be said, in a more narrow sense that we deal with a gas without hydrostatic pressure. In the next section, continuum mechanics of a density-scaled medium will be built on a regular basis. Among others, the form ( ) , ρ % fv of the force term in (2.5) will be specified.
A route to continuum mechanics
Insofar as ideal fluid is a classical medium, we will seek a motion law of its disturbance (discontinuities including) in the form of classical mechanics. Since it is a turbulent fluid, we will construct a diffusion mechanics. Since the disturbance is smeared or dispersed by the turbulence, it should be a continuum mechanics. Insofar as the system is linear with respect to its density, the technique of Green-function can be conveniently used.
In a quite general approach, temporal evolution of a scalar field ( ) This is just the property of the scalar field featuring a disturbance. It enables us to give an accurate definition of incremental characteristics. First, the operator of averaging over final states is introduced:
Then we define drift velocity
and acceleration
Expanding the transition function ,, and substituting it to (3.5), we arrive at local form of the momentum balance 
Phenomenology of nondifferentiability
Considering a material point of a stochastic medium, its path in the medium may have the shape of a broken line. In that case one must distinguish right-hand
If the path is broken in each point (so to say, fractal), then the microscopic time derivative can't be determined at all. In the extreme, there may be no a path itself. Anyway, the weight-averaged derivatives (3. 
,lim 0
where in (4.2) the reverse transition function ,, 
Following the derivation of (3.8) that gives four local forms 
The diffusion force
Formally, the sum of (4.6) and (4.7) in (4.10) can be disentangled if we will pass from From (4.5), (4.8) we get for (4.9) in terms of V , w :
From (4.6), (4.7) we get for (4.10):
When expressed in V , w variables, the diffusion factor is not present explicitly in the kinematical equation (5.1). In return, an addition ′ ±F to the external force F appears in the dynamic equations (5.3) and 
Diffusion kinetics
In this section explicit expressions for ( ) 
=++ Vxtxtt
In order to characterize diffusion kinetics of a scalar on the whole, the square broadening of its distribution is defined:
where m is the total mass (3.2) of the scalar and
So, we have for the single-flow model (7.1):
This is peculiar to Brownian kinetics of diffusion. The composite-flow model (7.2) gives
The latter is peculiar to hyperdiffusion.
Matching with experiment
There are two types of diffusion kinetics observed in experiments on evolution of a disturbance in a stochastic environs. That enables us to discriminate two variants (4.9) and (4.10) of the mathematical model. Macroscopic realization of the dispersion of a point defect gives us also occasion to verify our physical model of a quantum particle. Consider experiments [3] on evolution of a heat pulse in turbulent jets. At the outset, we have an instantaneous point source of heat, which is imbedded in a turbulent fluid. Later on, the narrow distribution of temperature is smeared up. A linear growth of the half-width σ of the distribution with time
is observed in the initial stage. Afterwards, it follows the Brownian kinetics
These can be interpreted as related with two forms of a disturbance. Brownian kinetics (8.2) corresponds to usual heat conductivity. This is peculiar to the medium, which consists of corpuscles. Comparing (8.2) with (7.3) for 0 σν << t we see that it is described by the single-flow model (4.9). The regime of hyperdiffusion (8.1) has the kinetics of convection. This can be explained in terms of a heat soliton, which is split and dispersed in the turbulent continuum. Comparing (8.1) with (7.4) for 0 σν << t we see that the composite-flow model (4.10) is suitable here. Another macroscopic realization is given by the dislocation plasma in metals. In [4] it has been described by the Schroedinger continuum mechanics (6.1).
Distribution of a singularity
Now, both the mechanism of hyperdiffusion and mechanics of a quantum particle can be elucidated. We consider a singular disturbance or a discontinuity of a mechanical medium (of a substratum). It is supposed to be split and dispersed under the action of turbulence forming the plasma or dispersion of the discontinuity. This dispersion will be further referred to as a discontinuum. We suggest that the discontinuum evolves ac- Physically, this is none other than the wave of plastic deformation of the substratum. In the spirit of our approach, the motion of the discontinuum in the substratum will be viewed as acoustic wave in the very discontinuum. (Compare this with the discussion in [5] where the plastic wave in solids has been interpreted as a perturbation wave in a "dislocation gas".) Indeed, as is known, the acoustic wave in a gas is accompanied by transferring some amount of the medium material. The more it is true in respect of the discontinuity plasma. The discontinuum altogether serves as a medium to support a wave and also it is spread itself over the substratum due to this wave. Following [6] , we take a portion of the discontinuum formed from a point defect and treat as an elastic body. From the dynamic equation (5.4), (5.2) the tensor of diffusion stresses of the discontinuum can be extracted:
Insofar as the defect's density ρ has the meaning of volume, for a free defect it is factorized:
( )
Hence, the nondiagonal elements of the tensor (9.2) are vanishing. The latter means that the discontinuum supports only longitudinal waves. The wave of the point discontinuum models the de Broglie wave of a particle. Otherwise stating, it is the wave of plastic deformation of a substratum that serves as a mechanical analogy of the de Broglie wave. Now, we may deduce the relation between the wave length λ and the velocity υ of translational motion of the discontinuum in purely mechanical terms. With this end, we assume that the energy of motion 
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To complete the discontinuity model of a quantum particle
Let Λ be the size of a drop of a material impurity dissolved in a fluid or the size of a discontinuity of a substratum; λ is the size of a molecule of the impurity or the size of a splinter of the discontinuity. The diffusion coefficient of an impurity is known to depend on the size λ of its molecule. The discontinuity plasma is taken as a mechanical model for a quantum particle. To be a consistent model, the diffusion coefficient ν of the discontinuity plasma must depend on Λ , not on λ . Indeed, the respective coefficient in quantum mechanics is dependent on the total mass m of the particle:
So, we deal here with a special kind of discontinuity. These are the cavitons -dilatational inclusions of a void or of the quiescent fluid in a turbulent fluid associated with centers of turbulence perturbation. Splitting of a caviton implies a change in the phase state within the core of the caviton, the volume of the core remaining invariant [7] . Consequently, we have for cavitons λ =Λ .
It can be shown that the distribution of a caviton can always be represented as the sum of the splinters, each of which reproduces the structure of the original caviton. Let Λ be the core's volume. Then the mass of a localized caviton is equal to ςΛ , where ς is the fluid density. That provides prerequisites for deriving formula (10.1). Otherwise, a distributed caviton behaves itself as a consistent integrity and should not be explained in terms of a discrete model.
Another question of the model is that of the "wave-function collapse". Consider a void split and distributed over a fluid. Let a quantity of energy be introduced at some place of the fluid. That leads to a local drop in the fluid pressure and hence to recollection of the entire void in this place -at the expense of shrinking down all other fragments of the void. The speed of the process is comparable with the speed of a compression wave in an incompressible fluid i.e. it tends to infinity. A lot of intriguing details relevant to this phenomenon is observed in experiments [8] with vortex turbulence of ordinary liquids. Such is a continuum mechanics model for the collapse of the wave function caused by intervening of some external factor.
